Objective-The aims were to describe and compare generic family functioning in children with five different chronic conditions and healthy comparisons, and to examine the relations between family functioning and sociodemographic variables.
family relationships and parental adjustment have been linked to positive psychological functioning. 4, 5 In contrast, disruptions in family life have been linked to poorer emotional and behavioral functioning 6 and poor adherence to medical regimens. 5, 7 Family functioning in the context of a chronic pediatric condition is thus an important area of research and intervention.
Other family-specific factors known to be associated with family functioning include socioeconomic status (SES), caregiver marital status, and the number of children living in the home. For example, prior research has shown that lower SES has been associated with negative consequences in families, including poorer family functioning, marital conflict, and parenting stress. [8] [9] [10] Caregiver marital status 8 , specifically being in a single-mother household, and having more children living in the home 9 have also been linked with greater difficulties in family functioning and parenting stress. Thus, the composition and structure of families are key components in understanding the manner in which families function. Child-specific factors such as child age have also been linked with a family's functioning. Specifically, older child age has been linked to family conflict and poor communication 10 , resulting in more familybased interventions targeted at adolescents 11 in recent years.
Much research has been devoted to family functioning in pediatric conditions; however findings have been largely mixed. Furthermore, few studies of family functioning have been conducted in conditions such as cystic fibrosis (CF), obesity, sickle cell disease (SCD), inflammatory bowel disease (IBD), and epilepsy. In fact, existing data is equivocal for all of these chronic conditions regarding family functioning, with some researchers documenting significantly poorer family functioning (e.g., CF 13, 14 , Obesity 12, 13 , IBD 14 , Epilepsy 15 ) and others finding no differences (e.g., CF 16 , SCD 17 , IBD 18 , Epilepsy 15 ) or better functioning relative to a healthy comparison group (e.g., SCD 19 ). Overall, prior literature highlights variability in family functioning across chronic pediatric conditions and there is a need for research to elucidate our understanding of the impact of chronic conditions on family functioning compared to a healthy comparison group.
Family functioning can be impacted differently based on specific characteristics of a child's chronic condition. Rolland's psychosocial typology of illness, 20 which continues to be applied to clinical research with families, 21 provides a framework for categorizing pediatric chronic conditions based on key disease characteristics, such as course (e.g., progressive, constant, or relapsing/episodic) and outcome (e.g., fatal, life-shortening, nonfatal), and subsequently making predictions about the impact on family functioning. In the case of CF and SCD, the chronic, progressive, and life-shortening nature of both conditions combined with the presence of recurrent exacerbations (e.g., pulmonary exacerbations in CF and pain exacerbations in SCD) and complexity of the treatment regimens, may allow a family few periods of relief from the ongoing demands of the illness and the need for continual adaptation and reorganization of family roles. In fact, prior research suggests that families with CF compared to asthma spend significantly more time in medical activities (e.g., following treatment regimens and attending clinic visits) and less time in recreational activities, 22 highlighting the additional demands related to chronic and progressive conditions. Childhood epilepsy and IBD, non-life shortening and episodic conditions, are characterized by periods when the child is asymptomatic and periods of unexpected flare-ups or events. This may require a high level of flexibility within families to move back and forth between acute stress periods and periods of remission. Treatments for these diseases are also less complex, primarily involving oral medications. Thus, compared to diseases that have high regimen burden and unpredictability (e.g., CF, SCD), family functioning in children with epilepsy and IBD is likely to be more stable. Little is known about how characteristics of pediatric obesity impact family functioning and in fact, obesity is completely neglected from Rolland's framework. Childhood obesity can be conceptualized as a constant condition with associated life-shortening comorbidities (e.g., heart disease, hypertension). For children with obesity seeking active medical treatment, the family may eventually engage in lifestyle modifications, including increasing physical activity and restricting calories. Compared to acute and progressive conditions, reorganization of family roles and responsibilities may not occur until treatment has been initiated and family functioning may remain relatively stable prior to treatment initiation.
A number of methodological concerns in the extant literature make drawing conclusions about the impact of chronic childhood conditions on family functioning quite challenging, and limits our ability to interpret differences in family functioning across illness groups. First, prior research has measured family functioning using different assessment tools such as self-report and observational measures, many of which tap into different dimensions (e.g., global family functioning, dyadic family relationships). 23, 24 Second, use of a healthy comparison group has not been implemented consistently, thereby making it difficult to draw conclusions regarding the level of impairment or lack thereof compared to normative family processes. 25 Third, to our knowledge, no theory has been used to provide a framework for understanding family functioning across multiple disease groups and relative differences between these groups. Fourth, some studies assessing family functioning have used measurement tools with poor psychometric properties (for a review of measures see Alderfer et al., 2008) . Finally, various characteristics of family composition shown to impact family functioning (e.g., caregiver marital status) 8 have frequently been neglected from prior research. 26 Overall, these limitations make interpreting family functioning in pediatrics a difficult task. 30 ). The FAD is a parent and child (8 years and older) self-report measure, which encompasses the above dimensions and a General Functioning dimension. A recent review of empirically-validated assessment tools in pediatric psychology 23 suggests that among self-report questionnaires, the FAD is one of three "wellestablished" 31 family functioning measures, based on its excellent psychometric properties, broad applicability, and frequent use in the pediatric peer-reviewed literature. The internal consistency of the FAD factor structure has received some criticism; 32 however the FAD was originally developed to be psychometrically sound around a theory and FAD dimensions were derived from self-report and interviews with families in order to be of maximal clinical utility. 29, 33 To date, the FAD has been applied in a variety of settings, translated into at least 20 languages, and used in countries including China, Japan, the Netherlands, Mexico, Spain, South Africa, England, and India, 34, 35 suggesting broad cultural applicability.
The purpose of the current study was to examine parent-report of family functioning across several chronic pediatric conditions and a healthy comparison group using secondary data analyses. The specific aims were twofold: 1) to describe and compare family functioning in five chronic condition groups (e.g., CF, obesity, SCD, IBD, epilepsy) and a healthy comparison group, controlling for statistically significant family-based variables and 2) to examine the relations between domains of family functioning and sociodemographic variables. Based on mixed findings in the broader family functioning literature and application of Rolland's typology of illness, it was hypothesized that families with children who are otherwise medically healthy (i.e., "comparison group") would endorse the highest level of family functioning on all FAD dimensions (i.e., Problem Solving, Communication, Roles, Affective Responsiveness, Affective Involvement, Behavior Control, and General Functioning), followed by families with obese children, families with epilepsy and IBD, and lastly families with CF and SCD. Caregiver marital status (e.g., single caregiver), more children in the home, less family income, and older child age were hypothesized to be significantly associated with poorer family functioning.
METHODS

Participants
Data were pooled from six independent studies which examined family functioning within the context of a chronic childhood condition. These studies were selected for two reasons: 1) they collectively represent a set of pediatric conditions that are under-represented in the family functioning literature, and 2) availability of the FAD across studies. Demographic and medical information for each group is presented in Table 1 .
Procedure
Data was collected as part of a larger battery of measures specific to the aims of each study. Detailed information on each study can be found in Table 2 . Approval was obtained from the appropriate Institutional Review Boards for each study. Parental consent was obtained and questionnaires were administered.
Measures
Demographic and Medical History Questionnaires-Although there was some variability in the measures used in each study, primary caregivers completed questionnaires assessing basic demographic (e.g., age, race, gender, household income) and medical information for the child.
Family Assessment Device (FAD 29 )-The FAD is a 60-item measure based on the McMaster Model that assesses family functioning on six different dimensions: Problem Solving (ability to resolve problems), Communication (exchange of clear and direct verbal information), Roles (division of responsibility for completing family tasks), Affective Responsiveness (ability to respond with appropriate emotion), Affective Involvement (degree to which family members are involved and interested in one another), and Behavior Control (manner used to express and maintain standards of behavior). The FAD also includes an independent dimension of General Functioning (overall functioning of family). FAD items require individuals to rate their level of agreement/disagreement on specific family behaviors (e.g., "We try to think of different ways to solve problems" and "We don't talk to each when we are angry") using a 4-point Likert scale ranging from 1 (strongly agree) to 4 (strongly disagree). Higher scores are indicative of poorer family functioning. Miller 33 documented clinical cut-off scores differentiating "healthy" versus "unhealthy" family functioning for each dimension. For the current study, internal consistencies for FAD dimensions were as follows: Problem Solving, α = .74; Communication, α = .77; Roles, α = .74; Affective Responsiveness, α = .72; Affective Involvement, α = .71; Behavior Control, α = .75; General Functioning, α = . 73.
Statistical Analyses
Descriptive statistics were calculated including means and standard deviations. The percentage of families in each group meeting clinical cut-off scores ("unhealthy") for each FAD dimension was also calculated. Due to this study being a secondary data analysis, only significant family-based variables that were available for most participants were used as covariates in multivariate analyses. Child variables (e.g., age) were not included as covariates because they either 1) did not capture the entire family system (i.e., only specific to one of the potentially many children in the family) or 2) were intrinsically tied to disease group (e.g. race for CF and SCD). A multivariate analysis of covariance (MANCOVA) was then conducted to examine group differences on family functioning dimensions. Chi-square analyses were utilized to examine group differences in the proportion of families exhibiting "unhealthy functioning" on all FAD dimensions. Finally, Pearson correlations and independent t-tests were used to examine the relations between family functioning and all sociodemographic variables such as child age, child gender, and household income. Analyses were conducted in SPSS 15.0 (SPSS Inc., Chicago, IL). Since this was a secondary data analysis combining six independent studies, an a priori power analysis was not feasible and is not supported in the statistical literature. 36 
RESULTS
Descriptive Statistics
Based on cut-off scores established by the authors of the FAD, 37 group means on all FAD dimensions fell below the established cut offs for "unhealthy" functioning. However, there was a high percentage of families meeting clinical cut-offs ("unhealthy" family functioning) as presented in Table 3 . Across all five chronic conditions, between 13% to 36% of families endorsed "unhealthy" levels of functioning: 13% in Problem-Solving, 28% in Communication, 36% in Roles, 16% in Affective Responsiveness, 36% in Affective Involvement, 21% in Behavior, and 25% in General Functioning.
Group Differences on Demographic Variables and Family Functioning
Significant group differences (i.e., between all 6 groups) for family-based variables were found on household income (χ 2 = 58.70, p < .01), marital status (χ 2 = 55.49, p < .01), and number of children living in the home (χ 2 = 111.00, p < .01) (see Table 1 for post-hoc results). After controlling for income and marital status 1 , a MANCOVA indicated no significant group differences on all FAD dimensions; (model F (35, 1335) = 0.81, p = .79, β= 0.83) (see Table  4 for estimated marginal means). No significant group differences (i.e., between all 6 groups) were found on the proportion of participants who fell in the "unhealthy" range of family functioning for each FAD dimension; Problem Solving (χ 2 = 6.32, p = .28), Communication (χ 2 = 6.75, p = .24), Roles (χ 2 = 3.00, p = .70), Affective Responsiveness (χ 2 = 9.76, p = .08), Affective Involvement (χ 2 = 6.76, p = .24), Behavior Control (χ 2 = 5.91, p = .32), General Functioning (χ 2 = 2.12, p = .83).
Relation between Family Functioning and Sociodemographic Variables
Due to lack of group differences on FAD scales, all groups were combined to evaluate the association between family functioning and sociodemographic variables. Significant correlations were found between child age and Communication (r = .12, p < .05), Affective Responsiveness (r = .13, p < .05), and General Functioning (r = .12, p < .05). Number of children living in the home was also significantly correlated with Communication (r = −.15, p < .05) and General Functioning (r = −.12, p < .05). Independent t-tests revealed significant differences in household income on Roles, t (288) = 2.17, p < .05, and Affective Involvement, t (288) = 1.96, p = .05. No significant family functioning differences were found for child gender, child minority status, or caregiver marital status.
DISCUSSION
Contrary to our hypothesis, data from the current study highlight that despite differences in treatment regimens, disease course, and prognosis, children across a variety of chronic conditions have similar family functioning to one another, as well as children who are otherwise medically healthy. Specifically, results revealed that group means for all family functioning dimensions were in the "healthy" range when using an empirically-supported family functioning assessment tool. This suggests that the presence of a specific chronic medical condition alone does not negatively influence generic family functioning. Despite the absence of significant group differences, our findings suggest that approximately one-quarter (e.g., general family functioning domain) of the families met clinical cut-offs for "unhealthy" family functioning, highlighting that a subsample of families would benefit from additional assistance or referrals for intervention.
Approximately 28% of families with chronic conditions perceived "unhealthy" family functioning in terms of the exchange of clear and direct verbal information among family members (Communication) and 36% perceived "unhealthy" functioning in the degree to which family members are involved and interested in one another (Affective Involvement). Families with a child with obesity or sickle cell disease appear to be at greatest risk based on clinical cut-off scores. These findings are consistent with prior research which documents less cohesion between family members and/or poorer communication among families with a child with a chronic pediatric condition. 38 Specifically, in childhood obesity, research has demonstrated that mothers of obese children characterized their family environment as having significantly less cohesion between family members compared to mothers of non-obese children 12 . Also, in sickle cell disease, medical crises and hospitalizations are believed to reduce the quality of time that families are able to spend with one another (e.g., Affective Involvement 39 ) and tend to each other's needs. 40 Additionally, 36% of families endorsed "unhealthy" functioning in terms of the division of responsibility for completing family roles (Roles). Consistent with Rolland's typology of illness and prior research, many pediatric chronic conditions require complex daily treatments and/or ongoing monitoring 41 to attain positive health outcomes. 42 It is also not uncommon for roles within a family to shift during acute periods of pain, flare-ups, or exacerbations. For example, if a child is hospitalized, one caregiver may need to stay with the ill child in the hospital while the other caregiver negotiates care for siblings and household tasks. These findings likely have important implications for clinical practice. For example, families may benefit from strategies to improve communication, time management, and conflict resolution. Family functioning may also improve if roles are better negotiated prior to or during crises to promote optimal disease management. 43, 44 Within clinical settings, such cut-off scores may be useful in identifying specific areas within which families may experience difficulty, and consequently guide clinical intervention.
Results regarding the relations between family functioning and sociodemographic variables supported our a priori hypothesis and were generally consistent with prior literature; however, it is important to note that these associations were small. Older child age was associated with poorer Communication, Affective Responsiveness, and General Functioning. Developmentally, increasing child age, especially adolescence, is accompanied by attempts to achieve increasing levels of autonomy and challenge parental authority which, 45 as prior literature documents, often leads to greater family conflict, less parent-child cohesion, and poor communication. 46 This has led to increases in family-based interventions that target adolescents with pediatric conditions. 11 Significant differences on Roles and Affective Involvement were also found for household income, with poorer functioning for lower income households. It may be that lower household income is associated with a higher frequency of daily basic need demands which the primary caregiver (and FAD respondent) perceives falls inequitably to him/her. Lower SES has also been linked with greater marital conflict and parenting stress, 8, 47 both of which can impede the degree to which family members are involved in one another's lives and daily activities (i.e., affective involvement). In addition, inconsistent with prior literature, better Communication and General Functioning was linked to a higher number of children living in the home. This may reflect that the presence of more children in the home necessitates more direct communication of needs, as well as providing a greater support network for solving problems and making daily decisions. The absence of differences in family functioning based on minority and marital status is somewhat inconsistent with earlier work. 8 One potential reason for these two findings is that the FAD is not sensitive to socio-cultural differences compared to measures used in prior studies. However, to date the FAD has been translated into at least 20 languages and has been applied cross-culturally, suggesting that the FAD is culturally competent and has broad cultural applicability. 34, 35 Taken together, these findings are a preliminary step in understanding family functioning in pediatric populations that are under-represented; however, future prospective studies should examine the role of these important socio-demographic variables.
Data from the current study builds upon the extant literature in several ways. First, prior research has documented inconsistent findings regarding family functioning in these chronic pediatric conditions, which may in part be due to the significant variability in how family functioning is defined and the measurement methods used. 24 Thus, the use of one empiricallysupported generic family functioning assessment measure provides consistent data on this construct in chronic pediatric conditions, thereby increasing the generalizability of the findings. Second, this is one of the first studies to document family functioning across a wide age range for rarer conditions using larger samples (e.g., CF, IBD, SCD) and its association with sociodemographic factors. Finally, this study compared family functioning among several chronic pediatric conditions instead of only comparing to children who are otherwise medically healthy, by considering key disease characteristic (e.g., course, outcome) based on Rolland's established theory of disease typology and family processes.
However, our findings must be interpreted within the context of some limitations. First, the FAD assesses general components of family functioning, not disease-specific features of family functioning that may be more salient. For example, the pediatric diabetes literature illustrates the advantages of taking a disease-specific approach to understanding family functioning because communication around areas of disease management have been shown to be significantly related to outcomes. 48, 49 The FAD also relies on self-report of family functioning and does not provide an objective assessment of a family's actual functioning. This may be a limitation as families may overestimate their functioning to present themselves more favorably. Third, the impact of pediatric chronic conditions on family functioning was conceptualized according to only one theoretical framework, namely Rolland's psychosocial typology of illness. 20 Other theoretical models may take a different approach to understanding family functioning and yield different findings. Fourth, this study only assessed perceptions of family functioning from the primary caregiver and not children themselves. Children's perceptions of their own families influence their psychological adjustment and approach to disease management. 50 , 51 Child functioning may consequently influence how parents perceive the family system, as well as the way they shape the family environment. 23 Future research examining perspectives of family functioning from multiple family members may provide a better representation of the family unit and subsequent focused goals related to clinical intervention (e.g., modeling, parent-child communication). Fifth, this study did not assess the impact of family functioning on child outcomes or whether the relationship between family functioning and child adjustment is different for children with and without a chronic pediatric condition. Lastly, because race is intrinsically tied to some of disease groups (e.g., SCD), the relation between race and family functioning was not examined, thereby decreasing our ability to speak to the cultural factors that relate to family functioning.
Secondary data analyses also impose some limitations. First, assessing family functioning at one time point using secondary data analyses (e.g., several independent studies) did not allow us to examine subtle variations in family patterns longitudinally or make causal inferences. Because families are constantly changing and they are required to adapt to ongoing illnessrelated demands and maintain homeostasis 50 , future research should examine whether family functioning vacillates over time and identify critical periods that may pose particular challenges for families, placing them at risk for poor adjustment. It may be that family functioning is a stable construct that shows little variation pre-to post-illness. For example, when managing the stress of a child's chronic condition, high functioning families may continue to function at a high level. In contrast, families with a low pre-existing level of family functioning may continue to function poorly and ineffectively manage the child's condition. Second, secondary data analyses are constrained by the manner in which some variables are grouped or categorized across each independent study. Here, the manner in which household income was categorized (i.e., above/below 50K) may not have adequately captured the impact of income on family functioning, as documented by prior research. Though not possible in this study, examining income as a continuous variable or as distinct categories (e.g., $25K -$50K) may yield different findings.
Overall, findings from this study indicate that despite inherent differences in the nature of each chronic condition, families with children with and without pediatric conditions are not significantly different from each other. Our data suggest some family resiliency despite the presence of a chronic condition. However, it is important to recognize that some families exhibit deficits in communication and the division of responsibility for completing family tasks. This may require psychosocial interventions because it is likely that family functioning changes over time and may be "unhealthier" during acute periods of stress when the family system is disrupted. 
